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ABSTRACT: 

PURPOSE: To hardly form an adhesive excess part on the flanks of strip 
plates and make reproducibility good and optical coupling loss small as to the 
manufacture of the optical waveguide device for an optical modulator, an 
optical switch, etc. 

CONSTITUTION: A base material 1 is sectioned in matrix with Y-Y lines and 
X-X lines and optical waveguides 3 are formed in the respective sections so 
that right and left end parts cross the Y-Y lines at right angles; and the 
strip plates 10 which are formed of the same material with the base material 1 
and have grooves 30 lengthwise in the reverse surfaces are provided and the 
stripe plates 10 are applied with adhesives 15 at one-side surface parts of the 
grooves 30 on the reverse surfaces and stuck on the base material 1 so that the 
coated surfaces are positioned on the Y-Y lines and the grooves 30 are parallel 
inside the Y-Y lines. Then the base material 1 is cut along the Y-Y lines 
including the strip plates and cut along the X-X lines, so that they are 
separated into individual substrates 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of optical waveguide 

devices, such as an optical modulator and an optical switch. 

[0002] 

[Description of the Prior Art] Drawing 4 is drawing of the conventional example and is (A). The top 
view before separation cutting, and (B) It is a sectional view after cutting. 
[0003] In addition, the optical waveguide device shown in drawing is a Mach TSUENDA mold 
modulator. In drawing 4 , 1 is a base material which consists of an electro-optics crystal. In addition, 
although a base material 1 is generally a disk type with a thickness of about 1mm, the square shape 
shows it convenience [ of a graphic display ] up. 

[0004] The manufacture approach of the conventional optical waveguide device is as following. A base 
material 1 is divided in the shape of a matrix by the X-X line and Y-Y line which intersect 
perpendicularly, titanium is diffused in a request on the front face of each partition, and the optical 
waveguide 3 which is parallel to a X-X line is formed. 

[0005] In addition, the amount of [ of this optical waveguide 3 ] center section approaches (spacing is 
about 10 micrometers). The parallel parallel optical waveguide 3-1 of a couple, and 3-2 It has 
dissociated. Next, after forming buffer layers, such as Si02 film, in the front face of a base material 1, it 
is one parallel optical waveguide 3-1. The bay formed right above, the leg of the couple of the die length 
which is crooked at a right angle in the both ends of a bay, respectively, and arrives at a X-X line — 
since, while forming the control electrode 5 (signal electrode) of becoming U form To the inside of a 
control electrode 5, it is the parallel optical waveguide 3-2 of another side. The control electrode 6 
(ground electrode) of the square shape of the width of face which arrives at a X-X line from right above 
is formed. 

[0006] after [ in addition, ] these control electrodes 1 5 and 6 vapor-depositing gold on the front face of a 

base material 1, forming a substrate metal membrane in it and carrying out patterning with a 

photolithography means - the front face of a substrate metal membrane — right conductivity metals, 

such as gold, — galvanizing — 10 micrometers - 20 micrometers It considers as thickness. 

[0007] In addition, although the ingredient of a base material 1 uses the large lithium niobate (LiNb03) 

of the electro-optical effect etc., directivity is in the electro-optical effect. Therefore, the parallel optical 

waveguide 3-1 and 3-2 The electro-optical effect chooses and forms the large direction. 

[0008] Next, width of face of 2mm which consists of a substrate 2 and this ingredient, 0.5mm in 

thickness The strip-of-paper plate 10 of extent is formed, adhesives 15 are applied to the underside of 

the strip-of-paper plate 10, and the strip-of-paper plate 10 is stuck on a Y-Y line. Then, a precision 

dicing saw cuts the base materials 1 including the strip-of-paper plate 10 along a Y-Y line, finishing is 

met in the shape of a mirror plane, a X-X line is met at a pan, an end face is cut, and width of face 

separates into the substrate 2 before and behind 1mm - 2mm and die length of 60mm. 

[0009] And thermocompression bonding of the lead terminals, such as a gold streak, is carried out to 
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each control electrode 5 and the part of a request of six, they carry out bonding to them, and it is 
considering as the optical waveguide device. Since the optical waveguide device (optical modulator) is 
constituted as mentioned above, if a lightwave signal is made to transmit from one edge of optical 
waveguide 3, it will be in the condition of not impressing an electrical potential difference between a 
control electrode 5 (signal electrode) and a control electrode 6 (ground electrode), and the output of the 
other-end section of optical waveguide 3 will serve as ON. 

[0010] Moreover, when a predetermined electrical potential difference is impressed between a control 
electrode 5 and a control electrode 6, a refractive index changes by the electro-optical effect of parallel 
optical waveguide, and it is the parallel optical waveguide 3-1 and 3-2. Only in wavelength/2, the phase 
of the lightwave signal to spread shifts. Therefore, the output of optical waveguide 3 becomes off. That 
is, it functions as an optical modulator. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, in the condition of having applied as adhesives 
are applied to the underside of a strip-of-paper plate as mentioned above, a strip-of-paper plate is stuck 
on a base material and the optical waveguide device which it comes to cut with a precision dicing saw 
after that was illustrated to drawing 5 , although the thickness of adhesives 15 is fiilly thick, the strip-of- 
paper plate 10 is pushed against a base material 1, and the thickness of the adhesives 15 between the 
underside of the strip-of-paper plate 10 after attachment and the front face of a substrate 2 is 
abbreviation. 0.1 micrometers It is thin. 

[0012] Therefore, adhesives 15 ooze from the underside of the strip-of-paper plate 10 to a side-face side, 
and it is adhesives flash section 15c. It carried out and has adhered to the side face of the strip-of-paper 
plate 10. Such adhesives flash section 15c It exfoliated, after building an optical waveguide device into 
the package of an optical instrument, and it dispersed between the opticals axis of the lens of an optical 
instrument, and other optical components etc., and there was a trouble of generating the failure of an 
optical-axis system or making transmission loss buildup cause. 

[0013] On the other hand, the strip-of-paper plate was visually stuck so that it might intersect 
perpendicularly with optical waveguide conventionally. Therefore, as a result of this strip-of-paper 
plate's becoming slanting at optical waveguide or a strip-of-paper plate's shifting during desiccation 
hardening of adhesives, a possibility that a chipping might occur was in the optical waveguide edge on 
the occasion of the mirror plane-ized formation by the precision dicing saw. There was a trouble that 
originated in this and optical coupling loss with an optical waveguide device and other optical devices 
increased. 

[0014] It is in this invention offering the optical waveguide device which it was created in view of such 
a point, and the adhesives flash section cannot generate easily on the side face of a strip-of-paper plate. 
Moreover, other objects suppress the destabilizing factor in the case of the niveau formation of the end 
face of an optical waveguide device, and are to offer the manufacture approach of an optical waveguide 
device with small optical coupling loss with sufficient repeatability. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention divides a 
base material 1 in the shape of a matrix with a Y-Y line and a X-X line, and as illustrated to drawing 1 , 
it forms optical waveguide 3 in each partition so that a Y-Y line and an edge on either side may cross at 
right angles. 

[0016] The strip-of-paper plate 10 which has the slot 30 consists of a base material 1 and this ingredient, 
and it runs on the underside on the other hand at a longitudinal direction is formed. The field which 
applied adhesives 15 and was applied to a part for the surface part of one of the two of a slot 30 on the 
underside of the strip-of-paper plate 10 is located on a Y-Y line, and the strip-of-paper plate 10 is stuck 
on a base material 1 so that a slot 30 may be parallel by the inside of a Y-Y line. 
[0017] A base material 1 shall be cut with each Y-Y line including the strip-of-paper plate 10 after that, 
and it shall cut with a X-X line further, and shall separate into each substrate 2. Or as illustrated to 
drawing 2 , in case a control electrode is formed for the band-like metal membrane 20 which is parallel 
with a Y-Y line inside each Y-Y line, it forms simultaneously. 
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[0018] Next, the side edge side of a metal membrane 20 is made a guide, and the above-mentioned strip- 
of-paper plate 10 is stuck on a Y-Y line. Then, the base materials 1 including the strip-of-paper plate 10 
shall be cut with each Y-Y line, and it shall cut with a X-X line further, and shall separate into each 
substrate 2. 

[0019] Or as illustrated to drawing 3 again, in case a control electrode is formed for the band-like metal 
membrane 20 which is parallel with a Y-Y line inside each Y-Y line, it forms simultaneously. On the 
other hand, it consists of a base material 1 and this ingredient, and the strip-of-paper plate 50 which has 
the angle type slot 35 it runs to a longitudinal direction is formed in an underside. 
[0020] And adhesives 15 are applied to the underside of the strip-of-paper plate 50 which separated from 
the angle type slot 35, and the strip-of-paper plate 50 is stuck on a base material 1 so that the level 
difference side 36 of the angle type slot 35 may contact the side edge side of a metal membrane 20. 
[0021] And the base materials 1 including the strip-of-paper plate 50 shall be cut with each Y-Y line, 
and it shall cut with a X-X line further, and shall separate into each substrate 2. 
[0022] 

[Function] Invention of claim 1 has established the slot in the underside of the strip-of-paper plate stuck 
on a base material. Therefore, if a strip-of-paper plate is pushed against a base material and stuck, the 
adhesives flash section which flowed out of the underside of a strip-of-paper plate will stop at Mizouchi, 
and will not be exposed on the surface of a substrate. 

[0023] Therefore, the adhesives flash section exfoliates and there is no possibility of dispersing in the 
package of an optical instrument. Therefore, the failure of an optical-axis system does not occur or 
transmission loss does not increase. 

[0024] On the other hand, according to invention of claims 2 and 3, patterning formation of the metal 
membrane is simultaneously carried out with the photolithography means at the time of formation of a 
control electrode other than a ****. Therefore, this metal membrane has being not only parallel to high 
degree of accuracy with a Y-Y line but that formation location, and a highly precise configuration. 
[0025] Therefore, a strip-of-paper plate can be stuck without a location gap on a desired Y-Y line by 
making a guide the side edge side of this metal membrane. That is, the chipping generating factor which 
happens by the strip-of-paper gap at the time of end- face formation of optical waveguide can be 
controlled, and an optical waveguide device with small optical coupling loss with sufficient repeatability 
can be produced. 
[0026] 

[Example] This invention is explained concretely, referring to drawing below. In addition, the same sign 
shows the same object through a complete diagram. 

[0027] Drawing 1 is drawing of the example of this invention, and is (A). The top view before 
separation cutting, and (B) A sectional view, the sectional view of the example of everything [ drawing 
2 ] but this invention, and drawing 3 are the sectional views of the example of invention of further others 
of this invention. 

[0028] In drawing 1 , the base material 1 which consists of electro-optics crystals, such as lithium 
niobate (LiNb03), is divided in the shape of a matrix by two or more X-X lines and the Y-Y line which 
intersect perpendicularly mutually, titanium is diffused in a request on each partition front face, and the 
optical waveguide 3 which is parallel to a X-X line is formed. 

[0029] A part for the center section of this optical waveguide 3 is the parallel optical waveguide 3-1 of 
the couple which approached and carried out parallel arrangement, and 3-2. It dissociates and is 
considering as the waveguide of an optical modulator. In addition, the parallel optical waveguide 3-1 
and 3-2 which prepared two optical waveguides in the X-X line at parallel, and crooked and approached 
a part for the center section of those optical waveguides It is carrying out. 

[0030] vapor-depositing gold on the front face of Si02 film, and plating patterning with gold on the 
front face of each pattern with a photolithography means, after forming buffer layers, such as Si02 film, 
in the front face of a base material 1-10 micrometers - 20 micrometers The control electrodes 5 and 6 
of thickness are formed. 

[0031] if it explains in full detail ~ one parallel optical waveguide 3-1 the bay formed right above and 
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